Abstract A previously healthy 37-year-old Canadian man living in Japan visited a hospital in Thailand while traveling because of edematous legs, purpura, arthralgia, bloody stool, and fever after an insect bite. HenochSchönlein purpura (HSP) was suspected. His creatinine level was 5.2 mg/dL. He was treated with oral prednisolone (PSL) and oral cyclophosphamide (CPA); after treatment, his creatinine level improved to 2.4 mg/dL. Upon returning to Japan, he was admitted to the National Center for Global Health and Medicine Hospital in Tokyo. A kidney biopsy was performed, and HSP nephritis (HSPN) was diagnosed. Renal dysfunction and proteinuria persisted despite 4 administrations of steroid-pulse therapy and 3 sessions of plasma exchange. Finally, he was treated with intravenous cyclophosphamide (IVCY). His creatinine level and proteinuria markedly improved. His microscopic hematuria disappeared after he underwent tonsillectomy. There have been only a few case reports describing patients with adult-onset HSPN necessitating IVCY. We present here a rare case of steroid-resistant HSPN treated with IVCY and tonsillectomy, with reference to some recent findings.
Introduction
Henoch-Schönlein purpura (HSP) is a systemic vasculitis with a prominent cutaneous component, and is characterized by tissue deposition of IgA-containing immune complexes.
The classic tetrad of HSP is rash, arthralgia, abdominal pain, and renal disease, which can develop in any order and at any time over a period of several days to several weeks [1] . HSP occurs more often in children than adults, but renal involvement is more likely to occur and to be more severe in older children and in adults, prompting more aggressive therapy [2] .
In general, HSP is treated with corticosteroids. However, corticosteroid therapy is not very effective in some severe cases that include HSP nephritis (HSPN). Treatment for severe HSPN in adults has not been established and is still controversial. There have been few previous case reports on HSPN treated with intravenous cyclophosphamide (IVCY). There has been only one case report in the Japanese literature and a report of 3 cases in the English literature, which did not provide the important clinical findings in detail. Here, we present a rare and instructive case of severe HSPN successfully treated with IVCY. and fever appeared (Fig. 1) . Although he visited several hospitals in Thailand, the cause of his illness could not be determined. Two weeks later, he had abdominal pain and bloody stool, and went to another hospital in Thailand, where he underwent esophagogastroduodenoscopy (EGD). A gastric ulcer was found, and HSP was suspected. At that time, his creatinine level rose to 5.2 mg/dL, and he was hospitalized on the spot. He was treated with intravenous dexamethasone, followed by oral prednisolone (PSL) 80 mg and oral cyclophosphamide (CPA) 100 mg. After this treatment, his creatinine level decreased to 2.4 mg/dL and his abdominal pain temporarily improved. Fourteen days after admission, he returned to Japan.
After returning to Japan, his abdominal pain became severe again, and he called the ambulance. On admission at our hospital, he was febrile (body temperature 37.1°C), his blood pressure was 138/76 mmHg, pulse rate was 79 beats per min, and oxygen saturation was 97 % (room air). Physical examination showed his palpebral conjunctiva to be anemic. His bowel sounds were decreased, and spontaneous pain and tenderness were found in the lower abdomen.
There was no abnormality in the heart or chest. Systemic edema was apparent, and the patient's body weight markedly increased from 85 to 114 kg. There was diffuse purpura with pigmentation on both legs. Laboratory data on admission are shown in Table 1 [22] was 27/63 points. Kidney biopsy was performed on the 7th hospital day to determine the cause of the patient's nephrotic syndrome. Light microscopy revealed cellular crescents in 15 glomeruli out of 27 (56 %) ( Fig. 2a) , segmental sclerosis in 1 glomerulus out of 27 (4 %) (Fig. 2b) , and normal or mesangial proliferation in 11 glomeruli out of 27 (40 %). Also observed were endocapillary cell proliferation ( Fig. 2c ), advanced hyperplasia of the mesangial cells, and lobulation in some of the glomeruli (Fig. 2d ). Mononuclear leukocytes, such as lymphocytes, monocytes, and plasma cells, were the main constituents in the interstitial infiltration area (Fig. 2e) ; neutrophils and eosinophils did not infiltrate this area. Some renal tubules had inflammatory cell infiltration (Fig. 2f) . A mainly granular, partially capillary, and mesangial staining pattern of IgA and C3 could be observed (Fig. 3a, b) . The patient was diagnosed as having HSPN. For a summarized pathological diagnosis, we used the pathological score of the International Study of Kidney Disease in Children (ISKDC). According to this classification, the glomerular changes were shown to be grade IV. Treatment with steroid-pulse therapy (methylprednisolone 1000 mg/day for 3 days) was started and repeated every week for 2 weeks. Antiplatelet therapy using clopidogrel sulfate (75 mg/day) was also started. However, there was no improvement in the proteinuria, hematuria, or renal dysfunction, even after the patient received steroidpulse therapy twice. Plasma exchange (PE) (4500 mL/day for 3 days) was performed. Even after the PE, no improvement was found. Additional steroid-pulse therapy at the same dose as at the beginning was repeated 2 more times within 2 weeks, but the HSPN was apparently steroid resistant. Since no further improvement was achieved with these treatments, intravenous cyclophosphamide (IVCY, 1000 mg/day) was administered after the 4th steroid-pulse therapy and PE. IVCY was repeated every 2 weeks. No marked side effects were found.
With repeated IVCY, the patient's proteinuria and renal dysfunction gradually improved. After finishing the 4th round of IVCY, his serum creatinine level and proteinuria decreased to 1.6 mg/dL and 3.6 g/day, respectively, and the dose of oral prednisolone was gradually tapered (Fig. 4) . Then, azathioprine was started as maintenance therapy. Consequently, it was confirmed that the IVCY was very effective for his nephrotic syndrome and renal dysfunction.
The patient was discharged on the 107th hospital day. Seven weeks later, he was admitted again for a 5th round of IVCY. At that time, his creatinine level was 1.8 mg/dL and the amount of proteinuria decreased to 0.8 g/day. Eight months after the 1st admission, his proteinuria disappeared. The total amount of cyclophosphamide (oral and intravenous) used was about 8 g under our treatment. The patient had wanted to undergo tonsillectomy before he became ill with HSPN, because he reported that he had frequently experienced high fever with tonsillitis. On the 217th day, he underwent tonsillectomy of his own will. After that, his hematuria apparently decreased and finally disappeared at 10 months after tonsillectomy. Although his recent Cr level measured 1.6 mg/dL, he persistently has had no proteinuria and no hematuria. His HSPN remains in remission.
Discussion
Approximately half of the cases with HSP are preceded by an upper respiratory infection, especially streptococcal infection. Other infectious agents, vaccinations, and insect bites also have been implicated as possible triggers for HSP. Henoch-Schönlein purpura occurs mainly in fall, winter, and spring, and rarely in summer [3] [4] [5] . The present patient had no episode of infection or vaccination; he became sick after an insect bite. The insect bite might have been a trigger of HSP in his case.
Although there were a few areas of glomerular sclerosis, and crescents were almost all cellular, his Cr level did not improve to a normal level, even though his proteinuria and hematuria disappeared. Therefore, it might be suggested that his HSPN had been rather severe and that no persistent therapy for HSPN at the beginning in Thailand might possibly have produced a therapeutic response.
Most studies have found that renal involvement in HSP tends to be more severe in adults than in children, as manifested by a higher incidence of nephrotic syndrome, hypertension, and elevated Cr levels [1] . However, there are no definitive treatments, partly because only a small number of adults experience severe HSPN. The present patient was initially treated by a corticosteroid after kidney biopsy. It has been stated that oral glucocorticoids produce a genomic effect through their receptors; a steroid pulse produces a non-genomic effect, which induces apoptosis of the lymphocytes by acting on cell membranes directly [23] . Unfortunately, the patient's HSPN was steroid resistant. There have been case reports on the efficacy of cyclosporine [7] , intravenous immunoglobulin [8] , PE [9, 10] , and tonsillectomy [11, 12] in patients resistant to traditional immunosuppressants. Although tonsillectomy is recommended for IgA nephropathy, at least in Japan [13, 14] , there has been no clinical evidence that tonsillectomy is also effective for HSPN, as far as we know. Tonsillectomy is performed to remove focal infection that causes inflammation. In the present case, the patient's hematuria remained, although his proteinuria had already disappeared. We expected that tonsillectomy would reduce the patient's hematuria and prevent recurrence of HSPN by reducing IgA production and minimizing the patient's abnormal immune response and inflammatory events following glomerular IgA deposition.
Plasma exchange has also been used in a number of patients with severe HSPN, usually with crescentic glomerulonephritis and rapidly progressive renal failure.
The efficacy of PE is still controversial, and there are potential side effects. However, a few previous reports have suggested that PE alone may be curative in some patients with HSPN if instituted early in the course of the disease [9, 10] . PE removes IgA-containing immune complexes, aggregates or proinflammatory mediators (cytokines and components of the complement system), and also reduces fibrinogen and other coagulation factors. We conjectured that PE would still be effective for this patient and performed it, because his renal pathological findings contained few areas of interstitial fibrosis or glomerular sclerosis. However, PE was not effective for this patient. It seems that the timing for performing PE was too late for treating his severe HSPN. If PE had been performed when his rapidly progressive glomerulonephritis (RPGN) was active in Thailand, it might have been effective. Cyclophosphamide is a potent alkylating agent that inhibits lymphocyte proliferation, which leads to the repression of B and T lymphocyte functions as well as reducing their number. Although the patient had been taking oral CPA in Thailand, there have been reports that oral CPA is not very effective for severe HSPN [15] . In addition, a randomizedcontrolled trial about IVCY demonstrated that the addition of cyclophosphamide to steroid administration provides no benefit compared with steroid administration alone [16] . On the other hand, there have been a few reports that IVCY is effective for severe HSPN [17, 18] . In fact, IVCY is effective for other types of systemic vasculitis, such as lupus nephritis and Wegener granulomatosis, with renal involvement. IVCY is as effective as oral CPA, and the side effects of IVCY are fewer than those of oral CPA [19] .
As far as we know, only two reports have discussed the use of IVCY for HSPN [17, 18] . One of them reported the curative effect of IVCY in Japanese with an English abstract [17] ; therefore, the details are not available in English. The other was a case report in English describing 3 patients with HSPN [18] ; however, that report is not useful for clinical practice, because it did not report any details. The Cr level was not given in the first case. In the second case, the patient's renal function and hematuria seemed to be restored, but kidney biopsy was not performed. In the third case, urinary test results were not given, although renal pathology was evaluated and essential data, such as Cr, were collected.
In consideration of the above two reports, which were incomplete, the present report is the first credible case report in English about the use of IVCY for severe HSPN. The patient's Cr level had risen to more than 5 mg/dL at first, but, interestingly, his Cr level improved to 1.6 mg/dL after IVCY, while we treated him. Based on our experience with the present case, IVCY was so effective for severe HSPN that IVCY might be the first choice for future such cases. However, we cannot deny racial differences in the clinical effects of IVCY and steroid-pulse therapy for HSPN between Caucasians and the Japanese. In general, CPA is used for severe nephrotic syndrome. CPA has been reported to be effective for membranous nephropathy (MN) in Western countries, but in Japan, CPA is not effective and steroid therapy is the most effective for MN [20, 21] . Therefore, the results of the present case suggest that IVCY would be preferable over steroid-pulse therapy to treat severe HSPN with nephrotic syndrome in Caucasian patients.
Among 250 adults with HSPN who were retrospectively analyzed for a median of almost 15 years, 11 % of the patients became dialysis dependent [6] . An additional 27 % had a creatinine clearance \50 mL/min (half were \30 mL/min). Transplantation is also a treatment option, although HSPN recurs in 35 % of recipients, with graft loss in 11 % of patients within 5 years from transplantation [6] . Considering the clinical presentation and ISKDC grade in a previous report of severe HSPN [24] , which found that 35 % of children with HSPN symptoms (nephritis or nephrosis) lasting more than 1 month and ISKDC C III developed active renal disease (25 %) and end-stage renal disease (10 %), our patient's kidney prognosis might not be very good, even though his urine abnormality and creatinine level improved.
Conclusion
We experienced severe steroid-resistant HSPN with highly active histological findings in a 37-year-old Canadian man. The patient's renal function and urine protein markedly improved with IVCY without serious side effects. This outcome suggests that IVCY might be an effective therapy for severe HSPN.
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